Total marine fisheries catches within the exclusive economic zone of the Canary Islands, Spain, were reconstructed to include catches from the various small-scale artisanal fleets and their discards, as well as subsistence, recreational and other unreported catch. Total reconstructed catch was estimated at 38600 t in 1950, increasing to 81200 t in 1985, declining to approximately 43700 t year -1 in the early 2000s, and finally spiking to about 65300 t year -1 by the late 2000s. These catches coincide with a severe depletion of fish stocks, especially those of demersal species, due in part to fishing overcapacity in the artisanal sector, despite attempts to limit effort by the government. Spain only started to report catches to the FAO in 2006, and from 2006 to 2010 reconstructed catch was seven times the reported catch. Nearly 70% of this catch was from the recreational fishing sector, due in part to technological advancements and increased investments in the construction and improvement of secondary ports.
INTRODUCTION
The Canary Islands are in a geographically unique position as a navigation base between Europe, Africa, and the Americas (Fig. 1) . In contrast to the neighbouring African coast, the productivity of waters within the exclusive economic zone (EEZ) of the Canary Islands is low (Bas et al. 1995) , due to the narrow insular shelf which limits demersal life. While the abundance is low, the diversity is quite high, with approximately 200 species targeted by small-scale fisheries (Pascual 2004 , Santamaría et al. 2013 . Currently, the small-scale fisheries of the Canary Islands share many characteristics and problems of other European, especially Mediterranean, artisanal fisheries (Guyader et al. 2013 , Maynou et al. 2013 . These fisheries are operated by a heterogeneous fleet composed of small boats, small crews and different gears that change their target species throughout the year. This sector also has low extraction rates and low total capital investments, and it lacks comprehensive data on catch and fishing effort (Bas et al. 1995 , Hernández-García et al. 1998 . Moreover, this fleet competes for the same resources with a substantial number of recreational boats (MAPyA 2006) . Hence, assessing the current level of exploitation using traditional methods of fish population dynamics has not been possible (Csirke 1989 , Lleonart 1994 , Sparre and Venema 1998 . The present reconstruction will shed more light on total catch removals from the waters around the Canary Islands, and hence assist fishers and policy makers in understanding the current state of this artisanal fishery.
MATERIALS AND METHODS

Reported data
The system of regular fishing data collection in the Canary Islands began in 2006 (Popescu and Ortega Gras 2013, Santamaría et al. 2013) . Additionally, catch data for tuna and tuna-like species have been collected separately by the Spanish Oceanography Institute (IEO) since 1970 and reported to the International Commission for the Conservation of Atlantic Tunas (ICCAT). We distinguish between artisanal and industrial tuna fishing, where the artisanal fleet is defined as bait boats between 1 and 200 gross registered tonnage (GRT), as opposed to, for example, the tropical tuna purse seine fleet, which is industrial. The present analysis of tuna catch only considered the artisanal fleet, as opposed to the industrial fleet, which is more likely to fish outside the EEZ of the Canary Islands. The artisanal fleet is also represented in ICCAT data from 1962 to 1969. Specifically, ICCAT data from 1965 showed catches of the artisanal baitboat fishery that were on average 12 times higher than FAO tuna catches for both industrial and artisanal catch. Another important distinction is that FAO catches include industrial catches, and thus it is more likely that industrial catches of tuna were reported to the FAO than the artisanal catch of the bait boats, as has occurred for other species.
Therefore, our 'baseline' of reported catch only includes catch reported by the Canarian Government starting in 2006, and the purpose of the present paper is to reconstruct catches for the artisanal fleet from the period 1950-2010 in which data gaps remain, as well as sectors not covered in official catch data such as subsistence catch, recreational catch (vessel-based and fishers from shore), bait catch (fish used to attract fish, particularly tuna) and discards. Since official, reported data on catches were not available prior to 2006 (except for tuna), we used a comprehensive compilation of fisheries-relevant information. These data were composed of historic and current information available in the grey literature (García-Cabrera 1970 , Hernández-García et al. 1998 , Melnychuk et al. 2001 , as well as data obtained directly from fishermen's associations. 
Number of artisanal boats
The commercial fisheries of the Canary Islands are composed of small-scale boats which fish within the EEZ of the Canaries, as well as industrial vessels operating mostly in the fishing grounds of NW Africa, hence making it difficult to identify what part of the whole fleet [i.e. number of boats, GRT and horsepower (hp)] was dedicated to the artisanal fishery in each period.
Nonetheless, grey literature has provided some data on the artisanal fleet, and existing data gaps were resolved by interpolating catch for the missing years. This resulted in 1390 artisanal boats in 1968, increasing to 1709 boats in 1983 ( Fig. 2) . From 1980 to 2010, data on the number of artisanal tuna boats were available (Delgado de Molina et al. 2012) , and for 1950 to 1979 we assumed that the number of bait boats followed the same trend as that of total artisanal boats ( Fig. 2 ). We believe that this estimate is appropriate because of the existence of tuna canneries since the 1920s and 1930s, indicating that a substantial and consistent tuna catch must have been available since then to operate. Large boats (GRT>50) normally fish further from the islands and hence focus primarily on tuna all year round. Small and medium-sized boats with GRT of less than 50 catch tuna near the shore or close to the islands in the summer season, and in the remaining seasons they focus on bentho-demersal species.
Number of artisanal fishers
Data on the number of artisanal fishers in the Canary Islands were available by island for 1969 for , 1987 for , 1995 for , 1997 for -2002 for , 2005 for , 2008 for . In 1950 , the crew required to operate the same number of boats was 60% higher than in 1970, as motors had not yet been introduced and most of the boats at this time were rowboats. We interpolated data between years with missing data. The total amount of fishers has declined over time ( Fig. 3 ), as has their relative representation in the resident population of the Canary Islands, from 1.74% of the resident population in 1950 to 0.10% by 2010.
Fisheries catch
Artisanal catch data were available for several key landing sites, starting with 1968, when data were available by island with varying levels of detail on the catch taxonomic composition (García-Cabrera 1970). Cumulatively, there were 3098 t of bentho-demersal species, 19900 t of pelagic species and 6850 t of species for which the taxonomic identification was unclear. After 1968, bentho-demersal catches were available for 1980, 1981, and 1982 from a compilation of various sources (Gafo-Fernández et al. 1984a , b, Barrera-Luján et al. 1983a . Given the rate of increase in catch from 1968 to the early 1980s, we estimated total catch of these species for all islands. According to a partial survey during eight months of 1982 (Barrera-Luján et al. 1983b , Delgado de Molina et al. 1983 , La-Roche Brier et al. 1983 , the catch of bentho-demersal species (including cephalopods, sharks and rays, and crustaceans) was only 893 t compared with the minimum estimate of 12995 t of catch. Even if we scale this to include the entire year, resulting in 1340 t of catch, this amount is still over seven times lower than the catch for only three of the seven islands (Fuerteventura, Gomera and Tenerife). Thus, we excluded this landing site, but we did use this information for other components of the present catch reconstruction.
Data for recent years were available from 1999 to 2004 (Canarian Government 2006) . We depicted these data next to the reported data (Popescu and Ortega Gras 2013 ) from 2006 -2010 (Table 1) . 
Catch per unit effort (CPUE) of bentho-demersal species
The fishing data available before 2006 were obtained from data recorded by two fishers of Gran Canaria (from 1971 to 2009 ) and La Palma (from 1975 , and commercial fish transactions between all the small-scale fleet of Mogán and a wholesale fishmonger (from 1989 onward). We also reviewed documents and grey literature, from which it was possible to obtain survey-based information regarding the fleet and gears used (González et al. 1988 , 1991 , García-Santamaría et al. 2001 , as well as data on the trends in the abundance of fishing resources from changes in the CPUE.
Since about 30 different gears exist, to create a comparable CPUE time series that would be ideal for comparison, we chose to model the development of the trap gear, as traps are used extensively all year, around all islands (except in El Hierro after 1994 , Fuerteventura between 2000 and 2010 , and La Gomera after 2015 . The use of other gears, i.e. longline and gillnets, is only permitted during certain periods and in specific areas of the islands. Therefore, trap CPUE is a more homogenous index of changes in fish abundance.
From fishing research surveys (Barrera-Luján et al. 1982 , 1983b , Pérez-Artiles et al. 1987 , Caldentey-Morales et al. 1988 , among others), the CPUE for fish traps targeting demersal species can be grouped into four well-defined periods: (i) a period of high abundance in the 1950s and early 1960s; (ii) a period of relatively lower CPUE in the late 1960s, according to García-Cabrera (1970) , who indicated that fishing grounds shallower than 100 m depth were already overfished; (iii) a period of intermediate-low abundance during the 1980s; and (iv) a period of low abundance from the late 1990s to the present day. Such data enabled us to partially rebuild the temporal changes in CPUE over the time period from 1950 to 2010 ( Fig. 4 ). Prior to 1969, we assumed that CPUE increased at half the rate after the late 1970s. A progressive 93.3% decrease in CPUE values has been observed over 60 years .
Estimation of artisanal catch
Using the above-mentioned data, we estimated catch based on their broad taxonomic classifications, i.e. bentho-demersal species, tuna and tuna-like species, and other pelagic species.
Bentho-demersal species
Of the 30 different gears used to target benthodemersal species, the most common gear is the pot, or trap gear, which is used by 94% of the vessels (Popescu and Ortega Gras 2013) and corresponds to ca. 50% of bentho-demersal catches. As described previously, we derived the evolution of CPUE data on the trap gear, which provides the most homogenous index of catch over time. There are insufficient data on the other gears to estimate catch, so we first reconstructed catch for the trap gear and then scaled it for other catch. We also compared our final estimate to the landing sites cited for bentho-demersal species.
Therefore, we used the data on the number of boats ( Fig. 2 ) and the CPUE of the trap fishery ( Fig. 4) in Gran Canaria to build a temporal representation of catch. We assumed that the CPUE of Gran Canaria was representative of all seven islands of the archipelago and that the average number of fishing days per boat was 250 days in a year, which is conservative given the year-round nature of fishing operations (Melnychuk et al. 2001 ) due to favourable sea conditions almost all year round in the leeward areas.
Also, effort was adjusted to reflect the number of traps set per day and other factors that influenced effort. CPUE declined by about 54% between 1969 and 1983, coinciding with an increase in the fishing capacity of the fleet. During this period, the fishing capacity of an "average" boat was multiplied by almost ten. Between 1981 and 1983, this increase in fishing capacity was associated with a large increase in catches, particularly in the leeward zones of the largest islands. Given this information, we adjusted the effort to represent the number of traps set per day per boat, assuming that from 1950 until 1969 fishers set six traps per day, interpolated to 45 traps in 1983, after which this value remained constant.
Finally, we multiplied each fleet sector (regular artisanal boats or smaller bait boats) by the number of traps set per day, CPUE and the number of days fished. This resulted in an estimate of total trap catch, as shown in We assumed that the trend line was representative until the early 1990s, as we do not have enough data points for the later time period on the number of traps set per day, and it is possible that this trend changed by the 2000s. Hence, we interpolated our estimates in the 1990s to 2008, which is considered to be more reliable than the reported 2006 and 2007 catches (Popescu and Ortega Gras 2013, Santamaría et al. 2013) . Thereafter, the estimated catch of bentho-demersal species by the artisanal fleet was equivalent to reported 2009 and 2010 catches.
After scaling, total catches were plotted against the landing site of catch. Our estimate fell within the minimum and maximum range of landing sites for 1968 and 1980 to 1982. In 1968, our estimate suggests that 88% of the catch not taxonomically classified was considered bentho-demersal catch. The remaining 12% of catch was classified as catch of various pelagic species.
Pelagic species
Landing sites for pelagic species were available for 1968, 1982 and from 2000 to 2010. Given that we assumed that 12% of taxonomically unclassified catch in 1968 was of pelagic species, total pelagic catch in 1968 was approximately 25100 t. Data specifically for tuna and tuna-like species were available from 1962-2010.
Tuna and tuna-like species
Data on tuna catch were collected by the Spanish Oceanography Institute (IEO) and reported to the IC-CAT between 1970 and 2010 ( Fig. 6 ). Prior to this, data on tuna catches were not reported, yet given the longstanding history of tuna fishing and indications from other sources (e.g. García-Cabrera 1970), it can be concluded that a substantial tuna fishery existed. Therefore, we reconstructed catch for the period 1950 to 1969 from various sources.
Catches reported by ICCAT for the bait boat tuna fishery from 1962 to 1969 were quite low, and since data by García-Cabrera (1970) indicate catches in 1968 at least three times as high (and at most nine times as high), we believe they are underestimated significantly. Additionally, while there was an upward trend in catches from 98 t in 1962 to 3298 t in 1969, we did not believe this trend was representative, as this simply represented an increase in reporting capacity rather than any significant changes in tuna fishery. Nonetheless, we utilized the ICCAT data to generally understand the relative change of catch from year to year while using the magnitude suggested by the 1968 data point as well as IEO data from the early 1970s.
For 1968, high tuna catches were reported. In La Gomera most of the 11000 t of catch was tuna, so we assumed 90%, resulting in 9900 t. In Tenerife, 10000 t of catch were reported to be large-and medium-sized pelagic fish. Without a clear indication we simplistically assumed 50% was large pelagic species (tunas) and the rest were other pelagic species. Catches from La Palma, Gran Canaria and Lanzarote totalled 6850 t, with no indication as to what species were caught. While most of them was assumed to be bentho-demersal species, the remaining 822 t of catch were pelagic species and we again assumed a 50% split between tuna-like and other pelagic species. This resulted in an estimate of 15311 t of tuna catch in 1968.
Prior to 1968 we assumed that catch was approximately the same as the average catch from 1968 and 1970-1972 , as effort in terms of the number of boats was constant for this time period. Hence, from 1950-1961 we assumed catches averaged the catch of 1968 of , 1970 of , 1971 of and 1972 of . Starting in 1961 , there are data on catch at 98 t, increasing to 491 t in 1963 and declining to 144 t in 1964. Finally, we maintained catch at the average used for the 1950-1961 and the 1965-1967 periods. For 1969 an average was taken between the 1968 and 1970 data.
Bait for pelagic catch
Pole and line fishing requires a substantial amount of bait to lure tuna and tuna-like species. The most common species used for bait are the Atlantic chub mackerel (Scomber colias), followed by the European pilchard (Sardina pilchardus). Other common species used as bait were bogue (Boops boops), longspine spinefish (Macroramphosus scolopax), European anchovy (Engraulis encrasicolus), sand smelt (Atherina presbyter), jack and horse mackerels (Trachurus spp.) and sardinellas (Sardinella spp.) (Canarian Government 2006, Herrera-Perdomo 2017). Logbook data from the IEO suggest that a mediumto large-sized bait boat uses about 2300 to 2500 kg of live bait per month, or on average 28.8 t per year. Since bait boats range from 1 to 200 GRT, we assumed that medium to large bait boats were boats of more than 50 GRT and that small bait boats were those of less than 50 GRT. Herrera-Perdomo (2017) estimated that 626.4 t of live bait was used by the tuna fleet during the period 2014 to 2016. We made the conservative assumption that bait boats of less than 50 GRT used half the amount of bait used by medium to large boats, averaging 14.4 t of bait annually.
Pelagic species, excluding tunas
Landing sites of catch of pelagic species were available for 1968, 1982 and from 2000 to 2010. We excluded using the landing site for 1982, which reported an overall catch of 4644.6 t of pelagic species (less tuna) in 8 months, due to the severe underestimation of bentho-demersal species compared with other data. Likewise, we excluded the data from 1999 (Canarian Government 2006 , which also included captures in the African fishing grounds. Thus, we interpolated the catch between the 1968 landing site of 5411 t and the 2008 landing site of 1222 t, thereafter following the trend of official reported data (Fig. 7) .
Unregulated catch
As the number of artisanal boats began to decline, due in part to the national regulations, this gave way to a rise in unregulated fishing activities by those who officially leave the fishing industry. For example, in Valle Gran Rey (La Gomera) in the 1990s, the number of legally licensed fishing boats dropped by more than 50%, which "led to a rise in part-time and non-legal fishing activities by some fishers who left the activity professionally, but continue to fish and sell their catches through different channels" (Pascual 2004 ). This trend was and remains true for all the islands (Castro and Santana-Ortega 2008) . Retired fishers occasionally fish "recreationally", and then sell their catches to restaurants and local fishmongers as a way to supplement their low retirement pension (Castro and Santana-Ortega 2008) . Nonetheless, considering all ports and islands, this proportion is significantly low (ca. <10%). This trend has increased over time (Pascual-Fernandez and de la Cruz Modino 2011), which is logical as the number of artisanal boats and fishers has steadily declined.
Hence, after the number of boats began to decline in 1989, we assumed that a certain proportion continued to stay active in fishing, averaging approximately 10% of retired artisanal boats. Of the 10% of boats still in operation, we assumed that retired artisanal fishers only used them for fishing a sixth of the level of artisanal fishers. We assumed that they have the same catch composition as other artisanal fishers, excluding those targeting other pelagic fish.
Population
Data on resident and non-resident populations were useful in estimating non-commercial fishery catch for the subsistence and recreational sectors. Data on resident population were obtained from the Canarian Government (2004 Government ( ) for 1940 Government ( , 1960 Government ( and 1981 . For all other years the population figures were interpolated between the nearest landing sites. Data on the tourist population were available from 1990 to 2010 (http:// www.gobiernodecanarias.org/istac/). The expansion of tourism dates back to the 1960s and steadily increased up until the 1990s (Pascual 2004) .
Recreational catch
Recreational catch was calculated by creating a time series of the number of active anglers and multiplying it by an appropriate variable catch rate per fisher.
Number of active anglers
A total of 16247 fishing licences, i.e. private individuals and charter boat captains, were issued in 2005, each one valid for three years (MAPyA 2006) . This means that in 2005 the number of active anglers was approximately three time the number of professional fishing licences issued, ca. 49000 active anglers. In 2007, the number of valid fishing licences grew to approximately 60000, then to 100000 in 2009 (Pascual-Fernandez and de la Cruz Modino 2011), and peaked at 110000 in 2011 (MAGRAMA 2013) . Recently, around 90000 licences have been active yearly (http://www.gobcan.es).
Additionally, Jiménez-Alvarado (2016) reported that approximately 10% of individual anglers fish without licences, which is equivalent to unreported fishing licences at 11.1% of reported ones. Ultimately, we created separate time series for recreational anglers and charter vessels, which would have different catch rates because charter vessels take many passengers at a time and fish all year round.
Of the recreational fishing boats registered in the Canary Islands in 2005 , MAPyA (2006 indicated that 827 were under the "sixth list", or recreational vessels which are for-profit, and 22619 vessels were for personal recreational fishing ("seventh list"). Hence, we , 1950-2010. assumed that of the 48741 active anglers in 2005, 827 were charter licences for taking tourists, and the rest were generally for residents. We extended this division over time by creating a proxy variable: the number of charter licences divided by the tourist population, which in 2005 was 0.009%. We assumed that this ratio would be 0% from 1950 to 1959 when tourism had not yet expanded, interpolated to 0.009% in 2005 and then continued the linear trend to 2010. This time series of the proxy ratio was multiplied by the tourist population from 1950 to 2010 to obtain an estimated time series of the number of charter boats in operation.
Since we have data on the total number of active licences from 2005 to 2010, we subtracted the number of charter licences to obtain the number of recreational licences. For the years prior to 2005, we utilized a similar strategy as that for charter licences, obtaining a ratio of resident licences in 2005 to resident population in 2005 at 2.7%. Since 1950 to 1959 was a time of food shortage (Palmero 2001) , indicating that subsistence fishing was more likely than recreational fishing among residents, we interpolated between 0% from 1950-1959 to the 2005 value. Also, the development of the touristic industry in the 1960s facilitated a better economic position for the local population and, thus, investment in recreational fishing equipment. This ratio from 1950 to 2004 was multiplied by the resident population to generate a complete time series of reported licences. Finally, we adjusted this time series to account for the 10% of recreational anglers fish without a fishing licences by multiplying the reported resident licences (not charter) by 11.1%.
From comparing boat capacity on recreational charters, it appears that on average, each charter takes between 3 and 4 people at a time. We assumed a very conservative number of trips at two per year per charter, resulting in each charter licence accommodating the equivalent of seven private licence holders. It is likely that fishing is far more common among charters, who fish the whole year, but we assume this conservative estimate.
Catch rate per angler
From interviews with anglers, MAPyA (2006) reported a catch rate of 0.085 t fisher -1 trip -1 when fishing from a boat and 0.0085 t fisher -1 trip -1 when fishing from the shore. We weighted these rates by the number of fishers in each category to obtain one representative rate of 0.0099 t fisher -1 trip -1 . Furthermore, the average number of trips taken was 43 trips annually (MAPyA 2006), so we adjusted this rate to obtain a total catch rate of 0.425 t fisher -1 trip -1 in 2005.
While this catch rate is appropriate for 2005, we varied catch rates over time using some simple assumptions about changes in the CPUE and technological improvements. These changes came first for artisanal fishers and then recreational fishers, and we assumed a five-year lag. Throughout the 1970s, most of the artisanal fleet became equipped with onboard engines and hydraulic fishing winches, and in the 1980s and 1990s other technological improvements such as radio, GPS, synthetic nets and echo sounders were also incorporated. We assumed a constant level of technology until 1975, thereafter increasing to 100% in 2005, and then remaining constant (Fig. 8A) . CPUE was modelled in Figure 8B , where the 2005 value was also normalized to 100%. The merging of the two trends created a variable trend line of the catch rate before and after the 2005 catch rate (Fig. 8C) .
The time series of catch rate was adjusted accordingly, and this time series was multiplied by the total amount of recreational anglers, counting seven anglers per charter licence to obtain the entire time series of recreational catches. For the species composition, we used the percentage of fishers who target certain species as a representative sample of catch (MAPyA 2006) .
Discards
Few studies of discards at sea have been undertaken. This issue is complicated by the fact that the artisanal fishers use about 30 different gears targeting over 200 species (Santamaría et al. 2013) . One of the few discard studies undertaken dealt with the artisanal shrimp trap fishery (Arrasate-López et al. 2012), which has been a traditional fishery of the Canary Islands since the late 1980s (FAO CECAF-SC 2011), though catches are scarce. Many other trap fisheries, especially for finfish and coastal morays (FAO CECAF-SC 2011 , Santamaría et al. 2013 , can be used as a representative study on discards for bentho-demersal species (Popescu and Ortega Gras 2013) . According to Kelleher (2005) , among other sources, the bait boat fishery targeting tuna is highly selective, so we assumed discards were zero. For other pelagic species, no studies were undertaken, but in the 1990s Castro (pers. obs.) observed a discard rate of more than 50% of bogue (B. boops). We conservatively assumed an average discard rate of 25% for the entire time period for all species. For the bentho-demersal fishery, we used the species composition from Saavedra (2011) , assigning certain percentages based on the qualitative description used (Table 2) . For the purse seine fisheries, we estimated that the bogue (B. boops) accounted for 90% of the species discarded and the Madeiran sardinella (Sardinella maderensis) for 10%.
RESULTS
Reconstructed total catch
Reconstructed total catch increased from approximately 38600 t in 1950 to 81200 t in 1985, before declining to about 43700 t year -1 in the early-2000s and then rebounding to 65300 t year -1 by the late-2000s (Fig. 9A ). For 2006-2010, reconstructed catch was seven times higher than the reported catch. For the entire time period, artisanal catch comprised 66% of total catch, recreational catch 26%, discards 6%, and subsistence catch 2%. This composition is not representative for the 2000s, however, when artisanal catch declined to 26% of catch, discards to 4% and subsistence catch to 0.4%, and recreational catch increased to 40% to 70% of catch depending on the island.
Approximately 21% of the catch was composed of various sparid species (Fig. 9B) , mainly the Moroccan white seabream (Diplodus sargus cadenati), red porgy (Pagrus pagrus), gold line, (Sarpa salpa), black seabream (Spondyliosoma cantharus) and ten other species that contributed a smaller portion of the total catch. The two most dominant species, which each contributed 10% to total catch, were the parrotfish (Sparisoma cretense) and the Atlantic chub mackerel (S. colias; Fig. 9B ). Among tuna species, bigeye tuna (Thunnus obesus) (8% of total catch) and skipjack tuna (Katsuwonus pelamis) (6%) were the most common. Besides the 18 abovementioned species, 37% of the remaining catch was a mixture of 94 species (Fig. 9B ).
DISCUSSION
Fishing in the Canary Islands is performed by a large, polyvalent, multi-gear small-scale fleet, alternating the exploitation of different fish resources in a similar way to other European small-scale fisheries (Maynou et al. 2011 , Guyader et al. 2013 ). Most of the approximately 54000 t year -1 of reconstructed catch until the start of the 21 st century was taken by this artisanal fishery, including its bait catch and discards, while the remaining 28% was from informal sectors such as recreational and subsistence fishing. Recreational fishing has generally been a larger proportion of catch than subsistence fishing, which has a small catch but is nonetheless culturally significant.
In the 1970s, the Canarian fishing fleet started to reorient to tuna exploitation (García-Cabrera 1970), particularly in the Canary-Saharan Bank fishing grounds (Balguerías 1995) , as part of the future development strategy for fishing from the islands, and to design a fishing industry based on the manufacturing and processing of these species. However, this expansionist policy was incorrectly applied to the islands. This fact, in addition to the subsequent loss of the Western Sahara fishing grounds (Pérez-Labajos et al. 1996 ) and the disappearance of the processing industry (Bas et al. 1995) contributed to the exhaustion of bentho-demersal fishery resources of the archipelago, while the small-scale fleet, the recreational fleet and onshore infrastructures expanded, resulting in fishing overcapacity. This can be clearly seen in the present catch reconstruction, in which the catch of this artisanal fleet increased in the 1970s, reaching over 59000 t in 1985 before declining four-fold by 2010. Target species have largely shown signs of overfishing (García-Cabrera 1970 , González 2008 , and this fact has still not motivated a significant change in management strategies. The management policy of this fishery has been based primarily on regulations of fishing effort and technical measures for both professional and recreational fishers. However, this policy failed to reduce overcapacity (ECOA 2011) and overfishing. On the contrary, it has led to the reduction of the available biomass of demersal stocks by approximately 93% over the entire 60-year period (1950-2010) .
Paradoxically, onshore infrastructures were developed to assist the artisanal and recreational fishing fleets along the entire archipelago, as secondary ports, producing a significant increase in the fishing capacity and effort. Thus, the progressive investment in the construction and improvement of secondary ports, incorporating frozen systems, storing, cranes, naval repair, supplies, etc., has allowed artisanal boats to have easier access to fishing grounds and operate with fewer crew members, a fact that also increased fishing effort, and after its decline has facilitated the growth of the recreational fleet by providing assistance.
While in the second half of the 20 th century most catch was taken by the artisanal fleet, by the late 2000s this dynamic shifted from a large increase in recreational fishing, which comprised nearly 70% of total catch and averaged about 40000 t year -1 . This large amount also explains why, from 2006 to 2010, when data were assumedly reported, total reconstructed catch was nearly seven times the reported FAO catch. This is problematic for the fishery since there is still no management plan to control recreational catch. Likewise, the number of recreational anglers grew by 230% from 2005 to 2010, while the number of professional fishers decreased by 49% in the same period. Additionally, there is an increasing trend in recent years of recreational fishers poaching and selling their catches illegally (Pascual-Fernandez and de la Cruz Modino 2011).
Finally, there is no management plan for the bait boat fishery of the Canary Islands, as in many other countries with such fisheries (Gillett 2012) . This is compounded by the fact that baitfish demand and catches have declined substantially in recent decades, so there is even less reason to manage the fishery than before (Gillett 2012) . This is the first report that estimated the catch of baitfish (ca. 5000 t year -1 ), while the food fishery has averaged only 4,000 t year -1 , with catches drastically declining by the 2000s. Addition-ally, bait catches of sand smelt (Atherina presbyter) are permitted but not for catch in the commercial fishery for food, which leaves some discrepancies (Gillett 2012) .
From 1950 to 2010, many changes in fishery have taken place on the islands. With the introduction of new technologies, such as GPS and eco sound, "smallscale fishers no longer have the same capacities to control their territories", as recreational fishing boats can simply pass by artisanal fishing boats while they fish, and "store" their GPS coordinates (Pascual-Fernandez and de la Cruz Modino 2011). Additionally, young people are no longer attracted to the fishing industry, and the prestige associated with being a good fisher has diminished. As the artisanal fleet declines, several economic alternatives have sprouted for fishing households, namely investment in fresh fish restaurants or renting their houses and apartments for complementary incomes (Pascual-Fernandez and de la Cruz Modino 2011). Such viable alternative livelihood options complement artisanal fishing and are particularly important for tourism, especially domestic tourism. The artisanal fishers are adapting, but with the rapid increase in recreational fishing the question is whether management policy will adapt as well, or continue to overlook the fishery problems.
